Introduction
============

Despite striking improvement in the prognosis and survival in patients with coronary artery disease (CAD), hypertension, and congenital heart disease, the prevalence of heart failure (HF) is still growing.^[@bib1]--[@bib3]^ HF is the most common cause of hospitalization after normal delivery - approximately 1 million patients are hospitalized annually for HF in the United States.^[@bib4]^ Moreover, the prognosis of HF is relatively poor, with 25% mortality at 1 year and 50% mortality at 5 years (stage D HF: 80% mortality at 5 years) - worse than that of many cancers.^[@bib1],[@bib2]^ The clinical profile, and outcome of HF in western population is well demonstrated after the release of several large registries such as Acute Decompensated Heart Failure National Registry (ADHERE) and the Organized Program to Initiate Lifesaving Treatment in Hospitalized Patients With Heart Failure (OPTIMIZE-HF). ^[@bib5]--[@bib7]^ Based on data from ADHERE registry, lower systolic blood pressure (BP), elevated serum BUN and creatinine, hyponatremia, older age, presence of dyspnea at rest, and absence of chronic beta-blocker were identified as independent predictors of mortality.^[@bib5],[@bib6]^ On the other hand, data on the prevalence and outcome of stroke in patients hospitalized for HF are very scarce and mainly driven from studies conducted in developed countries. Moreover, little systematic data exist regarding the clinical profile and management of HF patients in the Middle East population that have different ethnic, cultural, and socio-economic background. Hence, the Gulf Heart Association initiated and finalized the Gulf Acute Heart Failure Registry (Gulf CARE) to provide the first systematic report of the characteristics of acute HF (AHF) patients in this region.

Gulf CARE registry
==================

The Gulf CARE is a prospective, multinational, multicentre registry aimed to describe the clinical characteristics, management, and outcomes of consecutive patients hospitalized with AHF to 47 hospitals in 7 Middle Eastern countries -- Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, and Yemen -- between February and November 2012. The data has been recently published in the *European Journal of Heart Failure* in 2015.^[@bib8]^ A total of 5005 patients, aged 59 ± 15 years, were enrolled. Fifty five percent of patients presented with acute decompensated chronic HF (ADCHF) while 45% had de novo AHF. Patients were followed up by telephone at 3 months and either by telephone or by a clinic visit at 1 year.

Sixty nine percent of patients had HF with reduced ejection fraction \<  40% (HFrEF). The prevalence of hypertension was 61%, diabetes mellitus (DM) was 50%, CAD was 47%, and atrial fibrillation (AF) was 14%. CAD was the most prevalent aetiology (53%) followed by idiopathic dilated cardiomyopathy (18%), hypertensive heart disease (16%), and valvular heart disease (9%). At discharge, 71% and 78% of patients received beta-blockers and ACE inhibitors/ARBs, respectively. Less than 10% of patients had coronary intervention and/or device therapy. In-hospital mortality was 6.3%. The rate of re-hospitalization at 3 and 12 months were 18% and 40%, while cumulative mortality were 13% and 20% respectively. Patients with ADCHF were older (61 vs. 57 years; p \<  0.001), and more likely to have a history of CAD (60% vs. 30%; P \<  0.001), valvular heart disease (18% vs. 8%; p \< 0.001), AF (17% vs. 6%; p \< 0.001), hypertension (67% vs. 54%; p \< 0.001), DM (54% vs. 44%; p \< 0.001), hyperlipidemia (43% vs. 27%; p \< 0.001), chronic kidney disease/dialysis (19% vs. 9%; p \< 0.001), and prior stroke/transient ischemic attack (10.2% vs. 5.5%; p \< 0.001) compared to those with de novo AHF. The median brain natruretic peptide (BNP) was significantly higher in de novo AHF patients than in those with ADCHF (1605 vs. 1154 pg/mL; p = 0.007).

A retrospective analysis of the Gulf CARE data was performed based on the presence or absence of prior stroke and the results were published in the *British Medical Journal* in 2015.^[@bib9]^ The prevalence of prior stroke was 8.1 %. AHF patients with prior stroke were more likely to be older (66.5 vs. 59 years, p = 0.001), and to have hypertension (84.4% vs. 59.1%, p = 0.001), DM (69.3% vs. 48.1%, p = 0.001), AF (24.3% vs. 11.1%), CAD (62.9% vs. 45.3%, p = 0.001), peripheral arterial disease (15.1% vs. 13.5%, p = 0.001), left ventricle (LV) systolic dysfunction (56.4% vs. 44.6%, p = 0.001), and chronic kidney disease (28% vs. 13.7%, p = 0.001), and less likely to be smokers (16.1% vs. 22.6%, p = 0.003) compared to those with no history of stroke. Patients with prior stroke were more likely to require invasive (12.4% vs. 8.1%, p = 0.003) and non-invasive ventilations (15.3% vs. 8.9%, p = 0.001), and were also more likely to require inotropic support (21.8% vs. 15.1%, p = 0.001) and renal replacement therapy (2.5% vs. 4.5%, p = 0.02) compared to those without history of prior stroke. Therefore, patients with prior stroke had a longer hospital stay (p = 0.03) and a significantly higher 1-year mortality rate (32.7% vs. 23.2%, p = 0.001). In a multivariate regression model, stroke was identified as an independent predictor for in-hospital and 1-year mortality.

The risk of recurrent in-hospital stroke (2.0 vs. 11%, p = 0.001) and the 1-year mortality rate (30.1% vs. 36.8 %, p = 0.002) were significantly lower when the primary care provider was a cardiologist rather than an internist.

Discussion
==========

Gulf CARE is the first systematic multinational registry of AHF patients in the Middle East. Data on the clinical profile, management, and outcome of HF in this region is very scarce, even though it is highly important to evaluate the magnitude of the problem and to guide management and future plans. Ethnicity may even affect the response to specific therapy, for example, the addition of a fixed-dose combination of hydralazine and isosorbide dinitrate to standard HF therapy offered particular efficacy and significantly lower mortality rate (6.2% vs. 10.2%, p = 0.02) in African Americans cohort with HFrEF^[@bib10]^ (AHA guidelines Class I recommendations). Whether this benefit is evident in non-African Americans remains to be investigated.

Gulf CARE registry was shortly released after the Heart function Assessment Registry Trial in Saudi Arabia (HEARTS) -- the first prospective multicentre survey in the Kingdom of Saudi Arabia -- that enrolled 2610 AHF patients and has been published in the *European Journal of Heart Failure* in 2014. As would be expected and in line with the findings of HEARTS registry, the clinical profile and management of AHF in this region differ from that in Western countries. Patients with AHF from this region are a decade younger (mean age in Gulf CARE: 59 years; HEARTS: 61.4 years) than Western patients (ADHERE: 72.4 years; OPTIMIZE-HF: 73.1 years) with a higher prevalence of DM (Gulf CARE: 50%; HEARTS: 64.1% while ADHERE: 44%, OPTIMIZE-HF: 41%) ([Fig. 1](#fig1){ref-type="fig"}). This could be explained by the lower life expectancy and the high prevalence of DM as a consequence of the sedentary unhealthy lifestyle and increased prevalence of visceral obesity in this region. The low prevalence of AF noticed in this registry may be also attributed to the younger age of the patients and low prevalence of valvular heart disease and alcohol consumption. HFrEF accounts for 69% of patients in Gulf CARE and 73% of patients in HEARTS registry which is higher than American registries (ADHERE: 54%, OPTIMIZA-HF: 49%). This could be explained by the high rates of CAD (53% in Gulf CARE, and 55.7% in HEARTS) which is the most prevalent cause of HF.

The 1-year mortality in AHF patients is 20% which is comparable to the mortality rate in HEARTS study and other registries in developed countries ([Fig. 1](#fig1){ref-type="fig"}). However, the 1-year re-hospitalization rate of 40% is very high compared with other registries, which may be attributed to the underutilization of coronary intervention and device therapy along with lack of proper outpatient surveillance and management in specialized heart failure clinics.

Heart failure and stroke
------------------------

HF is associated with a 2 to 3-fold increased risk of ischemic stroke.^[@bib11]^ Several mechanisms can link stroke to HF; (1) the high risk of thrombo-embolism related to the occurrence of AF or stasis of blood in dilated hypokinetic cardiac chambers and in peripheral blood vessels, (2) the hypercoagulable state and reduced fibrinolysis due to activation of the sympathetic nervous system and the renin-angiotensin-aldosterone system^[@bib12]^, (3) endothelial dysfunction in HF^[@bib13]^, (4) hypotension^[@bib14]^, (5) underlying risk factors for the development of HF, such as hypertension and DM, can also predispose to atherosclerosis of carotid and cerebral arteries.

Little data exists also regarding the prevalence and outcome of stroke in patients hospitalized for HF. A meta-analysis of the incidence of stroke in patients with chronic HF reported 1.8% risk during the first year after diagnosis of HF with nearly 5% risk at 5 years post-diagnosis.^[@bib15]^ In contrast to the low prevalence of prior stroke reported in patients with acute coronary syndrome (ACS) in the Middle East,^[@bib16]^ history of stroke in patients hospitalized for AHF in Gulf CARE registry is relatively common (8.1%). Moreover, stroke was identified as an independent predictor for in-hospital and 1-year mortality. Hence, patients with prior stroke should be considered a higher risk group that may benefit from specialized care. The use of anticoagulants and antiplatelets in patients prior stroke is unfortunately very low in this registry during both hospitalization (20% and 29% respectively) and at discharge (22% and 41% respectively), which may explain the high rate of recurrent strokes and mortality. These rates are much lower than has been reported in a EUROASPIRE III survey where the use of antiplatelets or anticoagulants was 87.2%.^[@bib17]^

On the other hand, the outcome of those patients is better when they are under care of cardiologists rather than internists. Cardiologists provided more evidence-based therapies, however selection bias may be the reason; patients with lower risk stroke were preferentially admitted under the care of cardiologists rather than internists.

Like other registries, Gulf CARE is an observational study in which unmeasured confounding biases mat exist. In addition, only few hospitals were involved in the registry in some countries; hence, the results might not be generalized.

What have we learned?
=====================

Gulf CARE data provides important insights into the clinical characteristics and patterns of care of patients with HF in the Middle East in order to improve patient management and outcomes. The findings highlight the importance of having our own registries and studies, not only depending on international guidelines that may not be suitable in certain circumstances to our different population. This indicates also a need for nationwide primary prevention and HF management programs to increase awareness and to combat this major healthcare problem.
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